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Abstract
Background: Actor-Network Theory (ANT) is an increasingly influential, but still deeply contested, approach to
understand humans and their interactions with inanimate objects. We argue that health services research, and in
particular evaluations of complex IT systems in health service organisations, may benefit from being informed by
Actor-Network Theory perspectives.
Discussion: Despite some limitations, an Actor-Network Theory-based approach is conceptually useful in helping
to appreciate the complexity of reality (including the complexity of organisations) and the active role of
technology in this context. This can prove helpful in understanding how social effects are generated as a result of
associations between different actors in a network. Of central importance in this respect is that Actor-Network
Theory provides a lens through which to view the role of technology in shaping social processes. Attention to this
shaping role can contribute to a more holistic appreciation of the complexity of technology introduction in
healthcare settings. It can also prove practically useful in providing a theoretically informed approach to sampling
(by drawing on informants that are related to the technology in question) and analysis (by providing a conceptual
tool and vocabulary that can form the basis for interpretations). We draw on existing empirical work in this area
and our ongoing work investigating the integration of electronic health record systems introduced as part of
England’s National Programme for Information Technology to illustrate salient points.
Summary: Actor-Network Theory needs to be used pragmatically with an appreciation of its shortcomings. Our
experiences suggest it can be helpful in investigating technology implementations in healthcare settings.
Background
Studying IT implementations in healthcare settings
Information technology (IT) is increasingly being used
to facilitate the communication of information across
healthcare teams and groups with the aim to make the
delivery of care safer and more efficient [1,2]. Several
countries worldwide are therefore now committed to
the increasing use of IT in healthcare settings [3]. These
interventions need to be evaluated and in this respect
the importance of theoretically informed investigations
of these new technologies, in order to maximise the
effectiveness of implementation, has repeatedly been
highlighted [4-6].
The underlying assumption underpinning the intro-
duction of IT in healthcare is that improvements of
information flow will translate into improved quality of
care [7]. However, transmission of information through
IT is not straightforward as inputs are often transformed
into unpredictable outputs [7]. This is especially true for
the multifaceted healthcare environment where many
different groups use various technologies in complex
ways.
Studying IT in healthcare is therefore in many ways
like trying to “hit a moving target"; it requires different
social theories than were present before its rise. On the
one hand, there is the need to simplify reality, but the
flip side of this is that this simplification should not be
to the extent that this masks the fine nuances that char-
acterise this complexity [8]. Law and Mol argue that
researchers need to acknowledge this challenge, whilst
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ent stories, which may relate to each other. The aim is
to try to find out how these different stories/worlds are
related, which is in turn assumed to lead to insights into
aspects of the complex picture one is studying.
Several specific approaches have been developed to
study humans and their interaction with technology in
organisations. One of the most commonly cited theories
- because it pays close attention to this complexity - is
the Socio-Technical Systems (STS) perspective. A socio-
technical system can be described as a system (e.g. an
organisation such as the National Health Service (NHS))
where technical dimensions (e.g. a specific IT system)
and social dimensions (e.g. attitudes and relationships of
stakeholders) are interrelated. The extent to which these
shape, fit and complement each other is believed to be
important in determining how the system functions
[9,10].
Actor-Network Theory (ANT) draws on the STS per-
spective. In this paper, we reflect on the potential con-
tributions of ANT and its practical applicability to
evaluations of IT in the healthcare setting. We illustrate
the key issues through reflecting on our ongoing investi-
gation of the introduction of electronic health record
(EHR) software in specialist care settings as part of Eng-
land’s National Programme for Information Technology
(NPfIT) (Table 1). In so doing, both the benefits of
using this approach and the challenges we experienced
will be discussed. This manuscript will touch upon
some emerging findings in our ongoing research - the
full integration with our results will be the subject of a
separate piece once our data collection has been
completed.
Discussion
A very brief introduction to Actor-Network Theory
ANT’s main feature is its focus on inanimate entities
and their effect on social processes. An actor is thus
defined as the “source of an action regardless of its sta-
tus as a human or non-human"; this is a radical notion
in that it contests that inanimate things (e.g. such as
technology) can also have agency [11-14]. An actor can
however only act in combination with other actors and
in constellations that give the actor the possibility to act
- this is because reality is assumed to be actively per-
formed by various actors in a particular time and place
[8,13,15,16]. Thus inherent to ANT is a move away
from the idea that technology impacts on humans as an
external force, to the view that technology emerged
from social interests (e.g. economic, professional) and
that it thus has the potential to shape social interactions
[14].
ANT has its own epistemological and ontological posi-
tion, in essence considering the world as consisting of
networks [17]. These networks can include humans,
things, ideas, concepts - all of which are referred to as
“actors” in the network. Tracing of associations or rela-
tionships between network components (or actors) is a
key activity in ANT [18]. ANT assumes that the sum of
non-social phenomena can account for something that
is social as a result of constellations of human and non-
human actors constituting the network. It follows then
that the ANT approach is agnostic with respect to the
debate which has divided many sociologists in that it
neither asserts that everything is socially constructed
(social constructionism) nor that everything is pre-exis-
tent (realism) [16].
The central idea of ANT is to investigate and theorise
about how networks come into being, to trace what
associations exist, how they move, how actors are
enrolled into a network, how parts of a network form a
whole network and how networks achieve temporary
stability (or conversely why some new connections may
form networks that are unstable) [13,19,20]. The aim is
to gain detailed insights into how social effects such as
power come into being [20,21]. This is vividly illustrated
by Law through a parable in which he describes how
objects such as a big office, a computer and a phone
can serve to create the manager in an organisation as
the source of power [22]. The manager studied in isola-
tion (as a person or “naked ape” as Law calls him i.e.
without objects), as opposed to as part of a network, is
viewed as relatively powerless.
ANT assumes that if any actor, irrespective of its posi-
tion, is removed from or added to the network, as is the
case if technology is introduced into an organisation,
Table 1 Summary of an ongoing investigation of the introduction of electronic health record (EHR) software in
specialist care settings as part of the England’s National Programme for Information Technology (NPfIT)
Background: As part of the English National Programme for Information Technology, trusts are encouraged to implement centrally
procured Electronic Health Record Software. However, the introduction of such systems in healthcare settings radically transforms the
nature of healthcare professional work practices.
Aim: The overall aim of the research is to explore early views and experiences of healthcare professionals using the new EHR system in
selected secondary and community care settings.
Methods: We are conducting a mixture of semi-structured interviews with various stakeholders including implementation team members,
healthcare professionals and other users of the software in selected early implementer trusts. This is complemented by observations of
users.
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affected [13,23]. However, networks are constantly evol-
ving as social reality is assumed to be both complex and
fluid (further discussed below) [24].
The composition of networks tends to become parti-
cularly apparent when things in a system go wrong; con-
versely, these inter-connections tend to be hidden when
things are working smoothly [14,17,21]. A key task for
the ANT researcher is to explore how local networks
are ordered and re-configured over time [14,17].
Intermediaries and mediators can form relationships
between actors [18,25,26]. The difference between the
two is that the outputs of intermediaries can be easily
predicted on the basis of their inputs (a black box).
In mathematical terms, the assumption here is that
X directly causes Y. Mediators, on the other hand,
transform inputs into unpredictable outputs. This means
that they can also transform actions, making something
happen that is not necessarily related to what set it into
motion [21]. In mathematical terms, the effect of X on
Y is in this case influenced by some other variable such
as Z. ANT assumes that the social world consists of
many mediators, which tend to be the focus of analysis
as they impact on social outcomes in often unpredict-
able ways, and very few intermediaries [20].
Since its conception in the 1980s, Latour, Callon and
Law have remained the most influential thinkers in this
field. They have as a result often been the butt of fierce
criticisms, particularly relating to ANT’s radical ontolo-
gical assumptions. Challenging criticisms and intellectual
exchanges have led to some evolution of the ways in
which ANT is formulated [24], but it essentially remains
av i e wo ft h ew o r l da sm a d eu po fn e t w o r k si nw h i c h
objects can have an important role in shaping social
relations [20,21]
How can ANT inform the study of IT implementations in
healthcare settings?
Purist applications of ANT remain uncommon and even
when used the subject of considerable debate [13,25,26].
Ac a s ef o rs u c h“authentic” ANT studies (i.e. those that
adhere to the strict and original principles of ANT with-
out modification) continues to be made [27], but we
believe that such approaches are unlikely to be the most
helpful way to study the introduction of technology in
complex healthcare settings due to a number of factors
discussed below. Rather, we focus on examining the
value of the pragmatic application of the ANT approach
in studying IT implementations in healthcare settings.
In broad terms, there are at least two ways in which
the ANT-informed approach to studying IT implemen-
tations in healthcare settings can be helpful - concep-
tually and practically. To illustrate this, we will draw on
existing examples of the use of ANT in health services
research to study technology introduction
[11,14,25,28-34], and our own ongoing work. In doing
so, we will also describe challenges we have faced in
using the approach and outline ways in which we have
tackled these.
Conceptual value of the ANT-informed approach
Fluidity of reality
Conceptually, the ANT approach can be valuable in help-
ing researchers to appreciate the complexity and fluidity of
reality, which may be neglected by research approaches
assuming a more linear and causal approach to studying
IT implementations [15,24,35]. As a result, ANT helps to
conceptualise how different realities are experienced and
enacted by different actors, resulting in a more nuanced
picture of the dynamic relationships between different
actors without neglecting their inter-relatedness. This is
important when considering the fast-moving and ever-
changing area of healthcare itself, and particularly so in
relation to government-led change initiatives and resulting
changes in power relationships [36].
In this context, several authors have illustrated how
ANT can be a useful tool for exploring changing power
relationships in relation to both healthcare reforms and
IT introduction [20]. For example, Lowe drew on ANT
to explore changes resulting from a health reform in
New Zealand [37]. Here, the organisation, in itself a net-
work, was assumed to be situated in a larger network of
politics and other organisations. Managers were enrolled
and empowered by the government to achieve the aims
of the reform. These managers, in turn, had to enrol
individual groups within the organisation so that estab-
lished networks could be re-organised. The authors
describe how new government policies focusing on
quantification, emerging from governmental concerns
about inefficiencies in the health service, resulted in
changes in the position of different groups in healthcare
organisations over time (e.g. from doctors assuming
dominant positions to an increasing influence of nurses).
We have observed similar shifting power relationships
in our ongoing research of EHR introduction as part of
the NPfIT. In this case, software has been centrally pro-
cured by the government from a small number of com-
mercial suppliers. As a result, both hospitals and end-
users needed to be enrolled to implement and use the
software - thus a similar situation to that referred to in
Lowe’s study described above [38]. However, changes in
governmental structures combined with budget cuts
meant that the national strategy has changed over time
to include increased flexibility and local choice in the
way EHR software is implemented [36]. Consequently,
power relationships have shifted over time from so
called “top-down” implementation strategies led by the
government, to increased input and choice of local
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eHealth Insider in 2008 reads [39]:
“Mr O’Brien pointed out that the party has commis-
sioned an independent review of NHS IT, led by Dr Glyn
Hayes. He also indicated that, in future, there would be
far more focus on local systems, built and linked by stan-
dards. “Interoperability is the key to achieving those
links. That is our first principle,” he said.”
The examples referred to above relate to studying the
fluidity of networks and shifting power relationships
from a macro perspective. However, they can also be
studied from a micro perspective. A way to address this
may be by studying networks longitudinally and then
comparing how different constellations of actors change
over time. It is important that these changes in the net-
work are investigated and documented as they can help
to inform future implementations by giving an indica-
tion of where to focus efforts and which temporary
effects can be expected to attenuate over time. For
example, during early adoption of a particular technol-
ogy, certain problems may be short-lived and attenuate
with increased use. Indeed, we have found this to be the
case in the context of our study, as over time users get
more proficient in using the software and to some
extent find ways of accommodating it within their exist-
ing work practices. This may, for example, take the
shape of preparing for a clinic whilst waiting for the
computer to start up.
The active role of objects
The ANT approach can also help to guard against sim-
plistic assumptions in relation to the role of objects in
shaping social realities. They are no longer viewed as
passive “black-box” containers of information, but as
playing an active role that is determined by their posi-
tion in the ever-changing network. Therefore, the essen-
tial value of ANT lies in challenging assumptions of
separation between material and human worlds
[21,40,41]. This conceptualisation provides a good tool
for investigating complex relationships between human
and non-human actors in which boundaries in relation-
ships are blurred [20].
One of the most prominent writers illustrating this
active role of objects in healthcare settings is Berg, who
has analysed the active role of the medical record in
mediating social relationships between healthcare staff
[42]. He describes how the record structures medical
work through the processes of reading and writing, how
it coordinates care across professional boundaries and
also how it contributes to sustaining power relationships
between human actors. These analyses provide a helpful
insight into the complexity of different forces at play,
illustrating how artefacts can transform care by influen-
cing relationships between human actors. The extract
below vividly illustrates this (Table 2).
The active role of the record in mediating social rela-
tionships has also been helpful in conceptualising our
own research. Here, conventional paper systems are
replaced by new EHR software and this has radically
changed the way the healthcare team operates. For
example, in one of our study sites, before the system
was introduced, nurses were informally ordering x-ray
requests on paper forms, often pre-signed by clinicians.
This was no longer possible with the new system due to
restricted access rights for nurses, who did not have the
necessary training. As a result, consultants were forced
to order x-rays themselves.
Acknowledging multiplicities
ANT’s focus on fluidity also means that it acknowledges
that reality is not predictable and that multiple realities
can coexist, with reality being actively performed in dif-
ferent contexts and by different actors [15]. Social effects
are assumed not necessarily to have any specific origin,
but rather to emerge from these multiplicities. It follows
that things (or actors, or tools) are what they are depend-
ing on the context in which they are embedded and used.
This means that they can also be multiple, but these mul-
tiples are in some way related and can overlap [15].
Inherent to the notion of multiplicities is that these
can be conceptualised in multiple ways and that they
are, as a result, difficult to study. We consider below
some ways to approach this in relation to different attri-
butes, roles and perspectives of actors.
Firstly, the notion of multiplicities helps to deal with
different attributes of both human and non-human
actors. This is an oft-cited criticism of the ANT
approach: i.e. that it fails to take into account human
intentions, interests between different groups, morals,
learning, backgrounds, routines, culture and previous
experiences of human actors [16,20,21,40,43]; and inher-
ent attributes of objects in line with their history that
shapes their role in the network [16,21]. Therefore,
many have highlighted the need to recognise that
Table 2 An extract from Berg describing the active role of the medical record in mediating relationships
Through practices of reading and writing, the medical record functions as a constitutive element of current medical work. It enters into the ‘thinking’
processes of medical personnel and into their relations with patients and with each other. It helps to shape the form the patient’s trajectory takes, and it is
actively involved in the transformation of the patient’s body into an ‘extension’ of the hospital’s routines. The record, as a distributor and collector of work
tasks, allows a high level of complexity in the organisation of work - yet its own functioning is constantly amended, repaired, and played upon by the
same staff members whose work practices it transforms.
Extract from Berg 1996
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works at multiple time points [3,20,22,43].
Secondly, the notion of multiplicities can also help to
conceptualise different roles of actors. Singleton and
Michael give a helpful example of how the notion of dif-
ferent roles of human actors could be conceptualised in
the healthcare context referring to a case study of a cer-
vical screening programme [43]. The authors describe
that when this was introduced, general practitioners
(GPs) seemed to have two roles, including that of an
enabler (enrolling others into the network) and that of a
critic (threatening the stabilisation of the network). In
addition, acknowledging the multiplicity of networks
themselves, the screening programme was also described
as only part of a larger network and only a small part of
the GP’s role in general.
Thirdly, the notion of multiplicities can help to con-
ceptualise different perspectives of human actors and
forms of non-human actors. For example, Bloomfield
outlines tensions between those who manage the intro-
duction of the IT system (e.g. managers and policy
makers) and those who need to use it in their everyday
work [7,44].
In our ongoing study, we have similarly found that the
EHR can in itself be multiple as it tends to mean differ-
ent things to different stakeholders and in different con-
texts. For some, it takes the form of a vehicle of
managerial control that keeps them from carrying out
their daily care-giving tasks, whilst for others it is
exactly this type of control that makes the system so
valuable, for example by allowing monitoring activity
levels and organisational outputs.
Exploring micro processes in a complex environment
ANT does not ap r i o r idivide the world into micro and
macro contexts or attribute agency to either individuals
or social structures [16,20,37]. Rather, agency is assumed
not to be limited to individuals, objects or social deter-
minants, but as emerging as an effect of the interactions
of network components [45]. These components theore-
tically consist of the same basic building blocks [46].
ANT therefore focuses on examining the micro context
(e.g. individuals directly interacting with technology)
and uses findings to draw conclusions about the macro
context (e.g. the political environment in which indivi-
dual practices are situated) [20,47]. This is achieved by
incorporating actors from both contexts into the same
network [20,21].
Complexity is, however, difficult to study and it is
important to recognise that one will never be able to
capture the full picture of social reality [8]. Nevertheless,
ANT can help researchers to “zoom in” on the way net-
works consisting of human and non-human actors are
formed at any point in time. This focus on micro con-
texts can help to shed light on the subtleties of social
reality and thereby help to make inferences in relation
to wider social processes ("by zooming out”).
From a micro perspective, healthcare technology may
be viewed as a new component added to an established
network consisting of healthcare staff and existing
objects (e.g. paper, medical instruments, other informa-
tion systems). Figure 1 illustrates in simplified schematic
terms how such a network may, for example, look in
relation to the introduction of an EHR system. The inte-
gration of the new EHR system requires the formation
of new connections and other more established network
components to re-organise around this new actor and
ANT can help to gain a deeper insight into the pro-
cesses involved. This can then result in recommenda-
tions of how to make the new network - i.e. one now
including both humans and technology - more stable
and in so doing facilitate the effective integration of the
technology into the healthcare environment.
In doing so, barriers such as difficulties integrating the
new software into work practices of users can be identi-
fied. This may then help to explain why an implementa-
tion was slower than expected or came to be labelled as
a “failure” by some. Studies by Berg [42] (mentioned
above), are good examples of investigations these micro-
processes. Similarly, we have found issues such as diffi-
culties with integration into work practices in our
ongoing study. This, in turn, was perceived to impact on
implementation timelines, as users found it difficult to
get used to new software that radically changed the way
they were used to working.
Practical value of an ANT-informed approach
The ANT approach can also have practical relevance for
investigating the introduction of IT in healthcare set-
tings. It can be used as a tool for sampling by focussing
on relevant informants that are related to the technology
in question. In this context, ANT has been used in com-
bination with multi-sited ethnography [48,49]. This is an
innovative approach that focuses on studying multiple
locations, as opposed to the in-depth study of a single
local setting that characterises traditional ethnography
[48,50]. Multi-sited ethnography aims to gain an insight
into both local contexts and the wider social system in
which these are situated [48,50]. These local contexts
(or sites) are, although different, to some extent
assumed to be related and purposefully chosen, which
fits in well with Latour’s concept of associations
[48,50,51]. It is thus important to examine connections,
impacts and local differences over time in the face of
some common phenomenon [48,49].
Drawing on a combination of ANT and multi-sited
ethnography, Bruni [52], describes an ethnography of the
electronic clinical record in an Italian hospital. Although
this study did not go beyond the boundaries of the
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to facilitate the definition of the ethnographic space by
following the software, and tracing its relationships with
other actors over time. The paper described that the soft-
ware was still a new addition to the network “negotiating”
its right for existence in the organisation. Effective inte-
gration of IT will only happen, it is argued, if it can be
absorbed into the network of other existing actors. In a
similar vein, Mol describes how to do an ethnography of
a disease[53]. It is suggested that this approach can help
to capture the complex ways the different parts of the
body and the disease are enacted by different actors and
in different places and at different times.
Using ANT in combination with multi-sited ethnogra-
phy can help to focus data collection and inform strate-
gic decisions throughout the conduct of the research.
Figure 2 illustrates how this may be conceptualised in
relation to investigating the introduction of electronic
health record software. By following the technology as
an actor and tracing its connections with various other
actors organically, this approach can help to understand
different perspectives that constitute the components of
the network and hold it in place. In this context, ANT
can serve as a roadmap, a way of expressing in simple
terms (network terms) the complexity of what is “out
there”, and as a way of making sense of things by inves-
tigating how they are connected.
Potential challenges of using an ANT-based approach
As with all other approaches to social theory, in attempt-
ing to answer the question of how social orders are cre-
ated and maintained ANT faces epistemological,
ontological and methodological challenges. Some of
these will be outlined in turn, in line with ways in which
these have been addressed in our ongoing research.
Is ANT a method or a theory...and does it matter?
In fact, it may be ANT’s practical applicability that has
some led to conclude that “ANT’s main shortcoming is its
being everything but a theory”, a criticism which has been
partly attributed to its (allegedly inappropriate) naming
[13,21]. The essence of this criticism is that the approach
is too descriptive and failing to come up with any detailed
suggestions of how actors should be seen, and their
actions analysed and interpreted [21,26,54,55]. It has
therefore been proposed that ANT may be best used in a
combination with other theoretical approaches, especially
in relation to analysis and interpretation [47,56,57]. How-
ever, a detailed discussion of combining ANT with other
theoretical lenses is beyond the scope of this paper and
will be explored in due course in a follow-on paper.
Nevertheless, it may be useful to consider the tradi-
tional notion of theory to explore this issue further. A
theory should be able to explain “how and why” things
occur by exploring their relationships [54]. Describing
how things occur is straightforward using ANT, but
why things occur poses a challenge. Other problems
facing ANT are that it is difficult to test with empirical
evidence as it is very broad and hence difficult to refute.
It can therefore serve to aid explanation, and provide a
vocabulary for interpretation [20,21]. It has, however,
limited capability in developing empirically verifiable
evidence.
Hence, we have found it helpful to view ANT as a
s o m e t h i n gb e t w e e nat h e o r ya n dam e t h o d ,o rm o r e
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Figure 1 A simplified illustration of a potential network in relation to the introduction of an electronic health record system.
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follows actors and tries to understand what they do
whilst constantly questioning often taken-for-granted
characteristics of actors and accepting the flux and
changing nature of reality [21,40]. In so doing, ANT has
been said to be “telling tales about how the world can-
not stop transforming” [40]. Here, the approach can be
useful in helping to frame the research question, guide
data collection and theorise about potential explanations
[58].
Qualitative research, the main method of data collection
in ANT, is generally more suited to theory development
than to hypothesis testing, shifting the analytical focus to
sense making activities, negotiation, differing actor per-
spectives and emerging effects. Yet from our own experi-
ence drawing on the approach, it is particularly important
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doctors, nurses, 
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The press 
Trust
implementation 
team
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Other 
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Paper 
Macro context  Economic 
considerations 
The
government 
Figure 2 A simplified illustration of a network incorporating micro and macro contexts using the introduction of an electronic health
record system as an example.
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as ANT studies can be prone to getting lost in detail. For
example, detailed descriptions of individual work practices
and ongoing examination of how different groupings con-
ceptualise the EHR in different ways, without attempting
to relate this to other relevant factors and the study ques-
tions, may be unhelpful, resulting in a lack of practical
suggestions for improvement.
Researching a fluid reality and multiplicities
The challenge for researchers dealing with multiplicities
and a fluid reality is to achieve a balance between the
focus of the investigation and acknowledging that multi-
ple different realities can exist without letting these dif-
ferences mask the complexity of relationships. The
result is that ultimately a choice needs to be made
between which context to study and which part to focus
on (without neglecting the whole picture) as one can
not possibly capture everything. This is likely to be
determined by the research question, practical con-
straints and the focus of the study. Conceptually, it may
t h e r e f o r eb eu s e f u lt ov i e wn e t w o r k sa sc o n s i s t i n go f
several sub-networks. For example, part of the larger
network of a national EHR implementation may be
healthcare professionals using a particular piece of tech-
nology in a particular ward. One could then examine
how these different networks align or fail to align (e.g.
across different wards) and how they are positioned in
relation to each other and larger networks (e.g. the hos-
pital, the historical, cultural, political environment) [43].
This leads to another problem. Even if the focus of the
investigation is on the micro context such as, for example,
individual healthcare practices and their relationship with
IT, the number of potential actors is conceptually infinite,
leading to the question of what to include (or exclude) in
the network as for practical reasons analysis and data col-
lection cannot continue forever [16,21]. It follows that at
some point researchers need to make decisions in relation
to where to start and stop data collection. Whilst taking
into account all relevant actors (i.e. those that play a role
outside the immediate environment such as, for example,
the hospital in influencing the functioning of the network),
the primary focus should be on answering the research
question [20]. This may involve focusing on a particular
network or aspect of a network in more detail (e.g. the
micro context if investigating work practices) and is parti-
cularly relevant in health services research as time and
resource constraints often limit the breadth and depth to
which networks can be examined.
The positioning of humans and non humans
Not surprisingly, the equal positioning of human and
non-human actors in ANT has stimulated debate. It is
not the purpose of this paper to delve into detail as to
how the two differ, but in the course of our research,
we have encountered one issue that ANT has particular
difficulty accounting for: the researcher, which warrants
further exploration here.
ANT views the researcher as agnostic (or detached),
typically eliciting textual or verbal data from human
actors through qualitative interviews and observations.
Here, humans are both informants (i.e. actors that gen-
erate accounts) and interpreters (i.e. the researcher as
interpreting associations and components of the
network).
We have however conceptualised the researcher as
part of the network, as it is hard to imagine the exis-
tence of a truly detached observer as (s)he always comes
from a particular position in time and space and thus
must play an active role in eliciting and constructing
ANT accounts [20,21,43,59]. Researchers also have con-
siderable influence on how actors and informants are
selected and this too needs to be taken into account
[20].
This issue is part of a larger epistemological debate in
social science rather than being particular to ANT, but
is nevertheless worth considering as researchers utilising
the approach will be likely to face these questions. In
line with this, health services researchers need to
a c k n o w l e d g et h a tt h e yw i l lb ep a r to ft h en e t w o r ka n d
will transform it as much as it will transform them as
relationships are formed throughout the research pro-
cess, particularly if this involves qualitative methods.
Researchers should be explicit about this involvement
and show an awareness of how accounts are produced
and how choices are made [20].
Summary
The increasing scale of computerisation of modern
healthcare highlights the need for a more sophisticated
view of relationships between humans and objects as
technologies become ever more complex. In this con-
text, ANT has stimulated academic debate with its radi-
cal approach to conceptualising agency and relationships
between humans and objects. The present paper has
outlined how the approach can usefully inform evalua-
tion research on the implementation of IT in the health-
care setting and has given some recommendations on
how to conceptualise this. The main value of the
approach lies in a more sophisticated appreciation of
the fluid and multiple nature of reality, the view of the
active role of objects in shaping social relationships, and
a theoretically informed approach to guiding sampling
and data collection. Challenges of the approach and
potential ways to address these have been outlined and
illustrated using EHR implementation as an example
throughout the paper. A summary of both the contribu-
tions offered by and challenges inherent to the ANT
approach in relation to our ongoing research is given in
Tables 3 and 4 below. On a more general note, we
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approach certain assumptions and choices have to be
made by individual researchers and often depend on
ideological circumstances. These choices can also mean
combining different approaches, without the need to
strictly follow one or the other. It is important to keep
in mind that methodology cannot resolve the higher
epistemological debate, but it can help to understand
Table 3 Potentially valuable contributions of the ANT approach in a study exploring the introduction of electronic
health record software
Key notion Valuable contributions of this notion Implications for our study How the study would look if it
was not informed by ANT
Translations Detailed insight into the complexity of different
forces at play when artefacts are introduced in
a new context - this can also help to inform
sampling considerations
Insight into how the software (which was
designed by computer scientists) is integrated
into the healthcare environment
Might be tempted to neglect the
design context and examine the
adoption context in isolation
Active role of
objects
How objects can actively transform established
practices by influencing the way human actors
are associated
The software is viewed as actively transforming
the way care is delivered rather than being a
relatively passive piece of equipment
Software may be viewed as
passive, which may lead to
underestimating its influence
Analytical
method and
theory
development
As a conceptual tool to guide the research
process, frame the research questions, collect
and interpret data and theorise about potential
explanations
Focus on a certain technology as a case and
sampling different human parties associated
with it, notion of networks can help to
conceptualise connections and active role of
objects can help to theorise about potential
outcomes
Sampling may neglect potentially
important actors, may result in a
limited and a-theoretical
approach
Generalised
symmetry
Can help investigators to resist imposing a
priori differences between actors
Helps to recognise that objects can create
unpredictable outputs and have agency
Prior assumptions of dualism
between humans and objects
may distort the analysis
Enrolment Can help to explore how different parties/
actors are enrolled into a network and how
relationships are formed over time
Helps to map out interests of different parties
and how the most powerful (e.g. managers)
try to enrol the users in adopting the software
May not be able to capture the
different effects and stages of
change in detail
Flux and
changing
nature of
reality
A tool for exploring how complex relationships
between actors and effects come about
through movements in the network (e.g. power
relationships, social effects)
Helps to conceptualise how change is a
process and context dependent
A rigid view of reality may be
too simplistic and mask the
complexity of change
Table 4 Additional factors to consider when using a modified ANT approach
Methodological issue How this may be addressed Implications for our study
ANT does not a priori divide the world into
micro and macro contexts or attribute agency
to either individuals or social structures
Broader contextual factors should be taken into
account and may be viewed as other parts of
the network
Political, cultural and economic environments are
important to consider when examining the
introduction of the software
The number of actors in the network is
potentially infinite
Researchers need to make rigorous and
pragmatic decisions of where (and from
whom) to start and where to stop data
collection. The primary focus should be on
answering the research question.
Although the focus may be on exploring
changes to work processes, views from other
relevant stakeholders such as implementation
team members, developers and governmental
stakeholders may also be sought
Different actors can play multiple roles in
multiple networks at multiple time points
May be useful to view networks as consisting
of several sub-networks and as changing over
time
Can examine how different networks align or fail
to align (e.g. use of systems across different
wards), how they are positioned in relation to
larger networks (e.g. the hospital, the historical,
cultural, political environment) and how
networks change over time (e.g. comparing early
and later implementation stages)
ANT is too descriptive and fails to come up
with any definitive explanations or approaches
of how exactly actors should be viewed and
analysed
Important not to lose sight of the wider study
aims as purist ANT can be prone to getting
lost in detail
The focus of the study is on examining the
changes in work processes as a result of the
introduction of the software and all other activity
should centre around this primary research
question
A truly detached observer does not exist as he/
she always comes from a particular position in
time and space and plays an active role in
eliciting and constructing accounts
Researchers need to be pragmatic and
acknowledge their involvement through
reflexive accounts
It is important to keep a field journal and
reflexive notes throughout data collection and
analysis
Human accounts and often those of the most
powerful are privileged offering little insight
into the material world
Need to recognise individual differences
between humans and acknowledge that
artefacts have attributes and a history
Take into account differences arising from
different actors by being explicit about their
positioning and the attributes of the technology
arising from different historical constellations
Cresswell et al. BMC Medical Informatics and Decision Making 2010, 10:67
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Page 9 of 11social processes and how different issues materialise in
different settings.
Abbreviations
ANT: Actor-Network Theory; EHR: electronic health record; IT: Information
technology; NHS: National Health Service; NPfIT: National Programme for
Information Technology; STS: Socio-Technical Systems
Acknowledgements
The authors thankfully acknowledge the helpful comments of The University
of Edinburgh’s ANT Reading Group and the helpful feedback from the
reviewers on earlier versions of this manuscript. AS and KC are currently
funded to undertake a review of the eHealth literature (NHS CFHEP 001), an
evaluation of the NHS Care Record Service (NHS CFHEP 005), data coding
and structuring (NHS CFHEP 009) and the impact of IT on the clinician-
patient relationship (NHS CFHEP 010). We gratefully acknowledge the
contribution of our colleagues working on these evaluations. KC is
supported by a studentship from the Medical Research Council.
Authors’ contributions
KC is guarantor. This paper is part of KC’s PhD investigating the impact of
Electronic Health Records on healthcare professional work practices. AS and
AW conceived the idea for this paper and contributed to interpreting the
evidence and drafting the manuscript. KC identified and reviewed the
literature and led the drafting of this paper. All authors have read and
approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 9 July 2010 Accepted: 1 November 2010
Published: 1 November 2010
References
1. Catwell L, Sheikh A: Evaluating eHealth interventions: the need for
continuous systemic evaluation. PLoS Med 2009, 6:e1000-126.
2. Mort M, Smith A: Beyond Information: Intimate Relations in
Sociotechnical Practice. Sociology 2009, 43:215-231.
3. Singleton P, Pagliary C, Detmer DE: Critical Issues for electronic health
records. The Nuffield Trust; 2009.
4. Giuse DA, Kuhn KA: Health information systems challenges: The
Heidelberg conference and the future. International Journal of Medical
Informatics 2003, 69:105-114.
5. McGowan JJ, Cusack CM, Poon EG: Formative evaluation: a critical
component in EHR implementation. J Am Med Inform Assoc 2008,
15:297-301.
6. Pagliari C: Implementing the National Programme for IT: What can we
learn from the Scottish experience? Informatics in Primary Care 2005,
13:105-111.
7. Mort M, Finch T, May C: Making and Unmaking Telepatients: Identity and
Governance in New Health Technologies. Science Technology Human
Values 2009, 34:9-33.
8. Law J, Mol A: Complexities - social studies of knowledge practices Duke
University Press; 2002.
9. Association for Information Systems: Theories used in IS research: socio-
technical theory. 2008 [http://home.aisnet.org/displaycommon.cfm?
an=1&subarticlenbr=242], last accessed: 21/11/2008.
10. Mitchell VL, Nault BR: The emergence of functional knowledge in
sociotechnical systems. Haskayne School of Business, University of Calgary,
Calgary, Alberta, Canada; 2003 [http://www.haskayne.ucalgary.ca/
haskaynefaculty/files/haskaynefaculty/emergence.pdf], accessed 31 October
2008.
11. Berg M: Patient care information systems and health care work: a
sociotechnical approach. International Journal of Medical Informatics 1999,
55:87-101.
12. Chiasson M, Reddy M, Kaplan B, Davidson E: Expanding multi-disciplinary
approaches to healthcare information technologies: What does
information systems offer medical informatics? International Journal of
Medical Informatics 2007, 76:S89-S97.
13. Doolin B, Lowe A: To reveal is to critique: actor-network theory and
critical information systems research. Journal of Information Technology
2002, 17:69-78.
14. Prout A: Actor-network theory, technology and medical sociology: an
illustrative analysis of the metered dose inhaler. Sociology of Health and
Illness 1996, 18:198-219.
15. Mol A: Ontological Politics: a Word and Some Questions. In Actor Network
and After. Edited by: Law J, Hassard J. Oxford and Keele: Blackwell and the
Sociological Review; 1999:74-89.
16. Miettinen R: The Riddle of Things: Activity Theory and Actor-Network
Theory as Approaches to Studying Innovations. Mind, Culture And Activity
1999, 6:170-195.
17. Law J: Notes on the Theory of the Actor-Network: Ordering, Strategy
and Heterogeneity. Systems Practice 1992, 5:379-393.
18. Latour B: Reassembling the social: an introduction to Actor-Network Theory
Oxford: Oxford University Press; 2005.
19. Callon M: Some elements of a sociology of translation: domestication of
the scallops and the fishermen of St Brieuc Bay. In Power, Action and
Belief. Edited by: Law J. London: Routledge 1986:196-233.
20. McLean C, Hassard J: Symmetrical Absence/Symmetrical Absurdity:
Critical Notes on the production of Actor Network Theory. Journal of
Management Studies 2004, 41:493-519.
21. Law J, Hassard J: Actor network theory and after Oxford, England: Blackwell;
1999.
22. Law J: The manager and his powers. published by the Centre for Science
Studies, Lancaster University, Lancaster, LA1 4YN, UK; 1997.
23. Association for Information Systems: Theories used in IS research. Actor-
Network Theory. 2008 [http://home.aisnet.org/displaycommon.cfm?
an=1&subarticlenbr=212], last accessed: 12/12/2008.
24. Law J: After ANT: Complexity, Naming and Topology. The Sociological
Review 1998, 46:1-14.
25. Doolin B, McLeod L: Towards critical interpretivism in IS research. In
Handbook of Critical Information Systems Research: Theory and Application.
E d i t e db y :H o w c r o f tD ,T r a u t hE .C h e l t e n h a m :E d w a r dE l g a r ;
2005:244-271.
26. Kaghan WN, Bowker GC: Out of machine age?: complexity, sociotechnical
systems and actor network theory. Journal of Engineering and Technology
Management 2001, 18:253-269.
27. Cordella A, Shaikh M: From Epistemology to Ontology: Challenging the
Constructed Truth of ANT. 2006 [http://is2.lse.ac.uk/WP/PDF/wp143.pdf],
last accessed 05/03/2009.
28. Berg M, Bowker G: Toward a Sociology of an Artifact. The Sociological
Quarterly 1997, 38:513-537.
29. Berg M: Accumulating and Coordinating: Occasions for Information
Technologies in Medical Work. Computer Supported Cooperative Work
1999, 8:373-401.
30. Berg M, Langenberg C, Berg I, Kwakkernaat J: Considerations for
sociotechnical design: experiences with an electronic patient record in a
clinical context. International Journal of Medical Informatics 1998,
52:243-251.
31. Berg M: Implementing information systems in health care organizations:
myths and challenges. International Journal of Medical Informatics 2001,
64:143-156.
32. Ekbia H: How IT Mediates Organizations: Enron and the California Energy
Crisis. Journal of Digital Information 2004, 5:4.
33. Hall E: The ‘geneticisation’ of heart disease: a network analysis of the
production of new genetic knowledge. Soc Sci Med 2005, 60:2673-2683.
34. Whitley EA, Pouloudi A: Studying the translations of NHSnet. Journal of
End User Computing 2001, 13:30-40.
35. Tatnall A, Gilding A: Actor-Network Theory and Information Systems
Research. 10th Australasian Conference on Information Systems (ACIS).
Wellington; 1999.
36. Robertson A, Cresswell K, Takian A, Petrakaki D, Crowe S, Cornford T, et al:
Implementation and adoption of nationwide electronic health records in
secondary care in England: qualitative analysis of interim results from a
prospective national evaluation. BMJ 2010, 341:c4564.
37. Lowe A: After ANT - An illustrative discussion of the implications for
qualitative accounting case research. Accounting, Auditing & Accountability
Journal 2001, 14:327-351.
38. Lowe A: Reform of the New Zealand Health System: Problematization,
Mobilization and Change. Policy Studies 2001, 22:233-249.
Cresswell et al. BMC Medical Informatics and Decision Making 2010, 10:67
http://www.biomedcentral.com/1472-6947/10/67
Page 10 of 1139. Robertson A, Cresswell K, Takian A, Petrakaki D, Crowe S, Cornford T, et al:
Implementation and adoption of nationwide electronic health records in
secondary care in England: qualitative analysis of interim results from a
prospective national evaluation. BMJ 341.
40. Gad C, Jensen CB: On the Consequences of Post-ANT. Science Technology
Human Values 2009, 0162243908329567.
41. Rydin Y: Actor-network theory and planning theory: A response to
Boelens. Planning Theory 2010, 9:265-268.
42. Berg M: Practices of reading and writing: the constitutive role of the
patient record in medical work. Sociology of Health and Illness 1996,
18:499-524.
43. Singleton V, Michael M: Actor-Networks and Ambivalence: General
Practitioners in the UK Cervical Screening Programme. Social Studies of
Science 1993, 23:227-264.
44. Bloomfield BP: The Role of Information Systems in the UK National
Health Service: Action at a Distance and the Fetish of Calculation. Social
Studies of Science 1991, 21:701-734.
45. Latour B: On actor-network theory: a few clarifications. Soziale Welt 1997.
46. Harbers H, Koenis S: The Political Eggs of the Chicken Debate. 2009
[http://www.easst.net/review/march1996/harbers], last accessed: 20/11/09.
47. Williams R, Edge D: The social shaping of technology. Research Policy
1996, 25:865-899.
48. Marcus GE: Ethnography in/of the World System: The Emergence of
Multi-Sited Ethnography. Annual Review of Anthropology 1995, 24:95-117.
49. Hine C: Multi-sited Ethnography as a Middle Range Methodology for
Contemporary STS. Science Technology Human Values 2007, 32:652-671.
50. Hannerz U: Being there... and there... and there!: Reflections on Multi-Site
Ethnography. Ethnography 2003, 4:201-216.
51. Nadai E, Maeder C: Fuzzy Fields. Multi-Sited Ethnography in Sociological
Research. Forum: Qualitative Social Research 2005, 6 [http://www.
qualitative-research.net/index.php/fqs/article/viewArticle/22/47], last
accessed: 07/107/2009.
52. Bruni A: Shadowing Software and Clinical Records: On the Ethnography
of Non-Humans and Heterogeneous Contexts. Organization 2005,
12:357-378.
53. Mol A: The Body Multiple: Ontology in Medical Practice Duke University Press;
2002.
54. Wacker JG: A definition of theory: research guidelines for different
theory-building research methods in operations management. Journal of
Operations Management 1998, 16:361-385.
55. Williams M, May T: Introduction to the Philosophy of Social Research
Routledge; 1996.
56. Greenhalgh T, Potts H, Wong G, Bark P, Swinglehurst D: Tensions and
Paradoxes in Electronic Patient Record Research: A Systematic Literature
Review Using the Meta-narrative Method. The Milbank Quarterly 2009,
87:729-788.
57. Greenhalgh T, Stones R: Theorising big IT programmes in healthcare:
Strong structuration theory meets actor-network theory. Social Science &
Medicine 2010, 70:1285-1294.
58. Reeves S, Albert M, Kuper A, Hodges BD: Why use theories in qualitative
research? BMJ 2008, 337:a949.
59. Law J: Heterogeneities. Lancaster, LA1 4YN, UK, published by the Centre
for Science Studies, Lancaster University; 1997.
60. eHealth Insider: Political row over NPfIT. London on hold; 2008 [http://
www.e-health-insider.com/news/4281/political_row_over_npfit:
_london_on_hold], last accessed 06/10/2010.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6947/10/67/prepub
doi:10.1186/1472-6947-10-67
Cite this article as: Cresswell et al.: Actor-Network Theory and its role in
understanding the implementation of information technology
developments in healthcare. BMC Medical Informatics and Decision Making
2010 10:67.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Cresswell et al. BMC Medical Informatics and Decision Making 2010, 10:67
http://www.biomedcentral.com/1472-6947/10/67
Page 11 of 11